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(54) IMAGE PROCESSING METHOD, IMAGE PROCESSING PROGRAM, AND IMAGE 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To promptly and effectively 
extract an outline of a cell and to automatically and promptly 
detect the change in shape. 

SOLUTION: A phase difference image and a fluorescent 
image are processed for an identical field. In the processing | 
of the phase difference image, the edge of the phase 
difference image is extracted (step SI 01 ), and a GVF is 
created based on the extracted edge (step S102). In the | 
processing of the fluorescent image, an initial outline is 
created (step SI 03). Based on the processing results, the 
outline of the cell is extracted by using the GVF Snakes (step 
SI 04). 
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[ # rp » * «i H 1 
im^^ 1 ] 

W IB iB ^ ft 16 A ^ X S J; o T A ;^ iis S »t f+ »t tl fc {4 ffi ^ SB *fe «i M -r 5 It « *3 J; « >fe 

iiii^icM-r'5tt«iia<Jv^T*iriE»jiawiiw*aiti-t-s<i«awxst. 

[11*9 2 ] 

iWnaiiwro^is/v^sram-rs^sffiMPi^iaaxm^^;^, 

3 ] 

Wf5Pi^ff?SA;^Xgirj;oTA;^)^5S(t#ft?5^xfc«3feH#i^M-r2>1f«i^*ftT. ^ 
/>7;*-Pv=^r?IJfflLT^(^*i$P^ttW-r5^)tW^&axS^#;2^. 

S(fE*l?|5aWXS(i. WE^*^i^i«MaxSirioTttfc^$^^fc1^(75|ii$BlrS':5^^TSf^fE 

[Si*« 4 ] 

Rl-«»l^j3tt5»)iaro{iffi^ilii<ft(iM-r5tt«tJJ:t;'«3tiii«(-M-r5if^roA^SrS 20 
(tf+(t$-&5B«fe««A;^XSt. 

ffffHPi#1t$8A;^Xglcj; o x A ;^ Ji? S »t # ^IBIfe M "T 5 ft i U'* 3t 

liilfei^M-r5ftlfti^S<5^^TWfEWJa'Ofii$I5?rttW$-fr€.|fe$l5ttt±iXSi:. 

ttrEiiii5ttaxs(iioxttm$;n-fcii$iiir^-r5ftiR^ffl;^$-fr5tti;tixst, 
=1 y t' \cmn ^ ^ t %:^'m t-r:^miSL^my u ^7 j^, 
5 ] 

l^-mif(i*3tt6ffl)!aro{iffiMB«(cK-f6ft«t3J:t/«3tiiii<felwB8-r5fflf«*A;f3-r5 

[ IS 0^ f¥ « ^j: tft ?^ 1 

[ 0 0 0 1 ] 

[iS0jroM-r5S«5>^] 

[ 0 0 0 2 ] 

-~>-^-r^:);mi^-m^^ibtix\,^tz. 

[0 0 0 3 ] 

[l§B^*5)i|^UJ;5i:-rs^iai 
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[ 0 0 0 4 ] 

. m!l^(Dmni!i^^mf^fit(D^ / :^i)'-t^tiX\'^i>h<Dr-^< . * <o ^ i; a i 

[ 0 0 0 5 ] 

. n%.%imrf XI ^ 7 j>- . ®^*!!;a^fi4rii«-r s r t ^ @ w t -r^o 

[ 0 0 0 6 ] 10 

[»jg*A?*-r5fc*(»^i&] 

7'n</7AiaJ;t;!iiii»«!!a3g«», |^-mffl^*3»t5iWlliaro{ita^Bj«l-l»-r5tt«l*3J: 
[ 0 0 0 7 ] 

rtt^roig?^!^ Sfi{c«5rtnc<, jfliSl::*-o^JpWI^#iiilia(t»Srttai-r 5 

hf>-x^ 

[0 0 0 8 ] 20 

A;^ §tb^liffi^iii^fe(-BI-r5««l-»UT, tt W $ ^^ »i)iaia » n - ^S: ffl 

V^-r»liS«r*|5W3i5,-:^?rjj[aU. DLHl$^Lfc:>ls/v;S:ffl^^TGVF (g r a d i en t 
V e c t o r f 1 ow) ^l^figL. A;^)$ttfc«3tSi«lCM-r5fl»«{-*rUT. ^/l'^ 

[ 0 0 0 9 ] 

[m^ro^iswji^ii] 
[0010] 

(jisffl)iaii!ii5tt{±i*a!aro«ii) 
[0011] 

tii 4: *3 r { ;^ T s/ r S 1 0 1 ) , ffl $ ^^ fc 31 y {r S <J ^^ -c G V F « f^^ ^ *5 c ;i 

5 (>^xs/:/Sl02) „ *fc. «*Si«rofti!a t U T ?n ?|5 w J* S: *3 r 5 ( 40 

i ^5 T'# 5o ^ UT. M^aa;5^P,»e>tl-fcig*{-«'3l/^T, GVF Snakes (rio 
TiM)iai|iH3*ttWi-5 (;^7'S'7'S10 4) , 
[0012] 

f4^a^iii^fe«!|*ta:*^ijffl bX3i 5/ v?*ttffi w a. y ^ ^ t lififi^aia 

SWWGVF Snake s(Cj;'5»l)}awift||5ttttl^fcr/<f5„ *fc. ^itlij^«ffia»i 
!S(D-r-;&-iL-T^IJfflL. Snakes(D^n»«rWf^fifcl-fflV>§„ Ctl-i^lioT.P)^ 

[0013] 

(Iii««!.a^il«0/N- K !>3iT»fie) 50 
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iir--r-f n y ^ m-<ihi>o 
[0014] 

ig2(C*3V>X, W^fe^iagjltt, CPU201ts ROM202t, RAM203t. H 
DD204i. HD205i:, FDD {y \^ ^ 'yf -i ^ ^ Y y -< 206i:. M'^ 

08t. I/F (-I'i^^'^ai-;^) 209i. :¥-;l^"K211i:, -ri>;^,212i. 
^-V^-213t. yyy^214t. i^M^Tl^So «-»^g|5«^<;^200lCj;o 

[0015] 

r;i-c% CPU2 0ifi. m^!iikm^W.<r>±W<r>mm:m>o ROM2 0 2ii. y-h^ 

nj/7A/iirro7'o;/5A4rE1iUTI/>5. RAM20 3fi. CPU20 1«!7-:}'3iy 
TiLTffiffl$*T,6o HDD204f±, CPU20iroHfflI|CLfciiSoTHD205IC^Sf 

-ri> y - n V - V / y ^ V ^ mm-ri> o HD205tt. hdb 2 o a nmnx-m^Th^ 

[0016] 

FDD206(4. CPU20 lW$ij|^iiUfc;S5oTFD20 7ir»-r5r-^'(7)y-K/ 
y 4 h iM'^-t FD20 7I1. FDD206(75$lJ^W■C•##JZ^*i^fcx-^5^iE1tLfc 

*5 . FD 2 0 7lcsB»$i^fc7=■-;5'*^t^R^!!!ais^i-^s^;?^*e,*fc^)-rs, mssL-^m^j^ti 

fSct^i^tLX. FD20 7«li^», CD-ROM (CD-R, CD-RW) , MO, DV 
D (Digital VersatileDisk) , - if T-fcoTtJ; 

, Hfife. Siffitt^a'ifWr^-^'^g^^-r^, fct;ttf, CRT, TFTjgftT'^f^^H' 

[0017] 

I/F (^y^7a:-;^) 2 0 9 it . minimi m ]:.X L A N ^ y - y h fj: t' (D ^ 

5o -tLT, I/F209 H, ^y>!7-^i:l*lllRt(7)-r:^i5'7a:-XS:SI!9, ffiWf-- 
wAta;ti4:M«i-r5o l/F 2 0 9fl, fct;t«*7'A 

if t? 6 o 
[0018] 

5f-Jt?-K2i i(*, m^. ^mm^^i }f(riAti(ntciib(Di^-^m^. y~9 

ti ^ z. t$. 0 . ^ s/ ^ ^ /i- ^ w A y K ^ X =3f - ^ T- $> o T t i 1/^ 0 -r x 2 l 

, 3 >f ^ ^ y ^ if T- fc o T t J; , 
[0019] 

7^-^^J&*)iitfo $e>l-0CRfillBtj«»;txt3?), 0CR«|g|::J;oX, fnWJ§tvfc(t 
fg^K^^oTx-'j'^b-rs r t tx# 5, ^yyi?2i4f±, *& w b « it « if 
wiii^x - ^ ^5:#7"- ^ *W«iJ-r So ytir^tf, i^-i^T-yy^, ^' v ^ a: h ^ y 

> if X' 5 o 

[ 0 0 2 0 ] 

o#*(^, iii^^asfi<Di^^g6<J«fiSc^'ov^xlftBJ-r ^„ man, z<D^m<D^mm<DMm 
\zA>i>i>mmmmmm(Dmm^m^(r>-mi:^^i--^ n -y mx'h^. ia3i^*3i/^x, su* 
ftya^ini, sij«ia3ooi:, ii^nsi5A;^^fi53oii:, {tmmm^^mm 3 0 2 t . « 

3tB«K4!iaa5303i:, |&*I5ttffl*&aSl5304i:, , fSltlfl5310i:, S:^^X^^5o * 

fc, i2iigi53 1 o»i, pii*flsr«iEiia53 1 lir, y 3 1 2 1 . ^Mmnm 
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[ 0 0 2 1 ] 

rrX-, mmU3 0 0 kt. ±E#«fieffl301~314(D$iJ«l*H]5ti'bi-iSfi^<*:<^ 

[0022] 

iiLmmmi&mm^ 3 0 2 mmmmm^n 3 i i izmm^ tirdiLm^mmmmiz. 

MLX. mmmn<7):^ -y i(D:^'yi^^n^:^'yi^^mBWi^312\^Bm-r 

i^mm^ -y i^mnB^^ 3 1 2 {^^n-r =5o fn^. -n^iirnvkmn^mis xx:^^ y 

[ 0 0 2 3 ] 

•tit. ^3tei^«fe^!la^a5303tt, iiii«Kff«3B«gi53iiirffiii$ixyj:«3ieiiififef#«ic*fu 

T. o v^SrfiJffl tT»(7)«r«S:«lHl tt W $ ^^ *t SI ft « * ^JJ « «t W ft « ffi IS 

[ 0 0 2 4 ] 

^fc. Ife$i5tt(±i*!iagi53 0 4(i. 3is/i;fli$|}iEfggB3i 2 \zts,>^ ^ n.t^mmmn(ry y 
ft«*5i:o=?;]»i«$pft?6isiia5 3 1 3 ici2ii$ttfc$it$Pff «^^*'3^^T»)laro$|fl5^ttw 

^r<^ft$6lr^tf H^BB^ftlliSrliffiiiiiftftlftlEltgR 3 1 4 (iElit- 5o tlWiB^ft^R 20 
Eft»3 14{^ffi1tSnfcll*|5pj«ft««, ^^^J'SSl (^t;ifi02|CS^LfeT^^ 
^U'f 2 0 8) '^W;^/-r5rtA5-c?§5o 
[ 0 0 2 5 ] 

0 TP (1 w IS -r 5 7)5. iti^?pi^ft$gfEftsi5 3 1 4 (cEii$nfcfi«pi#fta(^s-^ 

l^T. 1#1SS WSacD R if) « tt tti ^ Jl^ l^^k <^ « W "T 5 

itT-#.5o f|$?Iiii^ft«f2fSa 3 1 4 {cE1t$ttf::*l$|5iiiiffeft«», tih^iim 

2(r^LfcFD207 *3 j;O=FDD206. I/F209, yy:^;}'214/iif(;iJ;o-C 

[ 0 0 2 6 ] 

±iB*ij«igi53oo, ^mm.n^^mn 302, ^jtiiiifeiaasissos. m%^m^mu3 30 

04 (i, ROM202, RAM203, HD205fe5l/MiFD207{r|2jtSiXfc7'p 
^/7A^|:CPU201;6S^ff•r5rt{::J:oT■?^^^5)rofilll*^at-5o 
[ 0 0 2 7 ] 

^fc. fHfg953 1 0 (iiJ^ftiaiHltlfi53 1 1. iS'i>fW«ISltSi53 1 2. lafflli*|5ft«fE 
fia53 13, nnn^'^m.m'^U 3 \ A) RAM2 0 3. HD2 0 5 *3j:tJ'HDD2 

0 4, fo5VMaFD2 0 7 *Jj;t/FDD2 06iCj;or^»1ttB*lim-r6o 
[ 0 0 2 8 ] 

ii*J^^T. &im&mik4 1 1 im^Ti^tf (;^7^s/ys4oi) o m 5 i-iitiismmm 

4 1 lW-M«r^-f-|ftMiat?fc5, ig5(lSt-f-J;5i-, ii.m&m^4 1 1(1, »l)ia(^*i$|5 
^ H t ^ y -T X iis ^ t ^^ T 5 t (73 *s # I'' o 

[ 0 0 2 9 ] 

J; o x«^-r s r i ii5T-# So L^i-u, ^-niffiffl-r sffeffiMW^ 4 1 1 (cd^Bjart t :t 

yi^*S4)*)/'fXi:/foTL45o ^^T, {4ffiMBffe4 1 1 <D ^mX' h i> » ~ (D ^ 
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;j-Pv>(^c 1 o s e-o p e n i ng7^/l'^S:?IJffl-r'5CtlrJ;oT> Z.<Dm?>^^m5^ 
[ 0 0 3 1 ] 

S-fx &ffilSiiI«K4 1 llCc 1 o s e-o p e n i ng^^/W^'SrSffl-TS 
„ o #*(^ 7 ^ /Ui? ^igffl Lfciiilfe t TuljfiKcOJliSI&S: t 5 r t <t o T. />n-^tttiii- 
6 (X7^s/:/s402) . ^ (D^ -ffi^C. iJaiiS^CiOia^fc f£^^m^mn<o:^ y 'y a i 

[ 0 0 3 2 ] 

-ro/Nn-S:ttmL-Cj*WtlTl^5S|55)-*Snakes{rJ;o-CM5o -feat's 
Snake sT?ttiWlJiaro^-^fflfit/^g|55J-ro«r*|5*EJft{rt5Ct!6Sffl»t/j:roX-, :^y'y\!L 
?l##(tP>^^■5;^A5ii:leHI-*3J:^GVFSriD;tfcGVF Sn a k e sfCioT, »Sa 

[ 0 0 3 3 ] 

;^7's/yS403^CJal/^T^*W$i^fcii^«(^3ls'v'412 (^6) ^flJfflLTGVF f 
ield4 13«:»ai-r6 (;^xs/7'S404) , *^*:fi<Jl:i«s 
[^1 ] 

GVFli v = [u(x,y),v(x,y)]<!:-r'5<!:^. 

S= \\vS}x\ +u5 +v2 +v2)+|Vfp|v-Vf|^dxdy (1) 

(iHfta)3lfi|Jt A< I(x,y)a) i: t f (X, y) = | VI(x, y)| ) 



**/hi^-t-Su (x, y) , V (x, y) i^^-fSo 
[ 0 0 3 4 ] 

[1^2] 

|Vf| < )£j:§(Dl?v(iVf izifi-iK 0 

[» 3 ] 



0 31 >J # j£ T' (i 31 s/ V? Ci ?| # # (t ^^ S ;fj *5 3S ^^ (D T' . E flt a 6^ t -r 5 31 y >5 ^ ia 
-rsrti^x-^So Sfc, ^■?7y-^yucr>tt?r::*C#<-r6iGVF Sn a k e siD^a 

!9**fcGVF4riiIflK^bLfct)roX*fc5., 
[ 0 0 3 5 ] 

o^'lc, ^3feB^42lSrlS^iitf (;^xs':/S405) , se3feroj;5(^»liia^^feLi^ 
^3 5 0(rj;oT»I^Lfc^*iiii<fe4 2 iSr^^J^iitf, cDNASraAUTt-T-^Ti^ffl 
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J!a(ccDNA;6SA^)i2i^fte^tt?(l/^v^o m 8 K^-t X 0 iz. . m A L ti m m (D m <D ^ 

[ 0 0 3 6 ] 

t^f^lC. Snake sro1S!J« HIP {::*lJffl-rS, **W«4 2 1 Sr Z IS {li 5 i t J; o 

xm<Dmn%:mtiiL. snake sw^usii His t-rs (;^rs/ 7-3406) , Bttrorii 

»e r <!: (ili Ui^, 
[ 0 0 3 7 ] 

:»•*^i43ga*5fcS^&#;is^^^o c c t? tt«f «ia t U t * 7 d ^ ffi -f 5 

[ 0 0 3 8 ] 

mmWm ZX-nm tmUS[<D±^ ^ (Dh<^%:^m) X o p a n i n g*!!.a**3r.;i5 

0 r;h.liioT. igio(r^-rJ;5i^1¥*Bj|fi*1f6r,!:/iST-#6o Siod, iggil^ 

i: #Ff *3 (t 5 ff ft ^ * -r Hi 0 T- 5 0 

[ 0 0 3 9 ] 

CC-C. o p e n i n g «!;aro*t?t1PJ:ii!u*fe«r#P)n5ii^ c 1 o s i n g ^ *3 d 
f>r(Dl!ff:Pi|feS:§|<ri{rj;o-C385tlB5^>ro»«^JtiiS«!9,1lf*8U^>©WSttO£JlT 

tf£6(Dxmm^t«ii^i^»:iti>:iti)iX'%^o mi ittig9tiRic»0f«^»fi^***-r 

Ift BJ! S T' (9 , C: W«ia!-t?|i[;6S 0 £ilT(-*5»-g-»i»SS: 0 LTl^So 
[ 0 0 4 0 ] 

«?n»i«i$i5 4 2 2 t -r ^, 012(4, ms <D^ytmiiL(Dmmi^^^^^Tmmmxhi>o t. 
ft, :L<D:>jmx-mit-r^ti&Mvx\>^i>ms^(Dmi£o Ui4S3R)}SoTu*5*&^;6Sfcs, 

X ?>m%:^m-r^!S!!m^m^i>o 

[ 0 0 4 1 ] 

o#-|c, GVF Sn a k e s{::J;oTiBBiaro(t«rottlW«iaS:*3C'fc5 (^7'S'7'S4 
07)„GVF Snakes »i, 

X(s) = [x(s),y(s)] (s e [0,1] : ||»(z?(^ofcffiill=J«rjtLfc/<7y-5r) 



G V F 5: , 
[IK 5 ] 

V(x,y) 

[ISC6 ] 

Xt(s,t) = aX"(s,t)-i8 X'"'(s,t)+y V (2) 
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[ 0 0 4 2 ] 

* * 5 ;^ *s jgj 55 ^£ t? . 
[ic 7 ] 

U(x.y) = -!2R(x,y) 
R 

(R(x,y) : r^S!lMltWa)S»Dj th^ ruSJjfiij /siSiAN^^^ h^U) 

i: ( 2 ) 5(: 3D ;t fc £i T ^ ^ ffl -r 5 o 
[IS 8 ] 

Xt(s,t) = aX"(s,t)-i8X""(s,t)+7V+K;U (3) 

[ 0 0 4 3 ] 

±E^xs/^S 4 0 6(r4bMt5*!J»l«l»4rrw^t-=fcoT. *i*I5<7)3f^l:*Sfc5S«/>$< 
[ 0 0 4 4 ] 

/jj*3. Xxs'rS4 0 lWf4ffi|IH«l4 1 ;^7^y7'S4 0 5ro«3feiiJ*fe 

oT. ia4l^^tfc)(gmT?{tffi^iii<fe4 1 iro«ia!*Sil*TUfc«. ^3fciii«l4 2 1 <0 VkM 

[ 0 0 4 5 ] 

ffltfciiitt (696X520P i xe 1, *^f»20«) He 1 a»liail^5«»)iaT 

4)5, r©»lllaroIP^&6^)/j:^^'rX^1 70X50P i xe lS«-t?*>5o ;i WiMliaiififc 1 6 
Oft (i 9 6 3eroiWl)ia) lro^^T. *l»ttW**3r*v>SPtfSr43r/j:ofc, «3tiiM«« 

[ 0 0 4 6 ] 

oV>TH. ffifflUfc*/u:7;^-av'(OH|jtJ?mfl3X3, 5X5. 7X7. 9X9Pixe 
[ 0 0 4 7 ] 

^fc. «ro^ir«^4a^aa(co^^■c^l. mm Lit^jt-y ^ i^(omm9mn c i o s i ng 

1X1 IP i xe 1. open i ng{:i31X31Pi x e I (D m i: fS L it 

o -ttlktt. »« (2 5 6|!tW) iiO iifjk. l£il±iS:«W««fcUT*JC*o^o ^fc 
. GVF Snakes {wO^^T^l. Oo = 0. 6. /S= 0. 0, y = 2 . 0, (c = l 
. 8.M= 0.15tUfco 
[ 0 0 4 8 ] 

fco ^^W:tLXme6% (1 9 6 3fiW5^>1 2 94®) (D BS^ (D m nm iH 1^^ L tc , 
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[ 0 0 4 9 ] 

mi 5ti. m^'p^izh ^ms^<orm^(7)^^ti ~-i!,iTm^fi:<oxmmmmx'^ fj:f)^^tc 

r-^Ti^So 0i7fi> 013 (d) iwmm^t LXmmLt:.i><DX'. *^»?>-#B<^ 

a ffl T- # fc o 

[ 0 0 5 0 ] 

^^isji^ffi^fk^^ai-rsfcfeii. H^fe^at^GVF sn a k e s iz. X '0 m ft^ oy m 
x'=e;^y >t ^ i>%:mmvtc-m<tKx '!)Wim^i^<r>9^mi^n'r\^^^Lx^mmmifp 

^T'#fc„ oftC, {iffi^iii«e(0/M3-S:ttW tXGVF S n a k e s roa: y i: 
[ 0 0 5 1 ] 

~ ^ :^ 7" ~ B V fi: a <D := y M' - i> X mn-ri> Z. t \Z. X o X iM> . Z.<n-fxi if y 20 

Ali. HD. FD, CD-ROM, MO, DVD/fif(D3i^f:x-^t?gg;?^Stt)Wffi*fB 

^1,5, :i«7'n^7i^tt, ■< 9 ~ ^ y V fi }^ <n ^ y V V - i> \^X^M-t ^ Z. 

t ^5 ^tl 'i:eiSj«^*:t? *) o X t J: ^^„ 
[ 0 0 5 2 ] 

(f+El) lll-^lf(c*3(t.5*ffl)iawfit@Mil«lcBgi-5fl|$gfcJ:t/^^iiI^(wM-rStffl8 
tfrEiiI«fll«A;^iia(^<}; o x A;^ *s S tt f+(t ^vfc{4*S M -f 5 jt «*3 i t^^ ^fe 

[ 0 0 5 3 ] 

(f+E2)«(rEiiSftif?ftA;^xSirj:oTA;^*5Sftf+ftP5tufcfi!:ft|liii«fe(cB8-r5f»« 

'^sv^xtfrEWitsro$gi$i5^ttffi-r6rt^i#»t-r5#Eit^fs«cwii«*!!ia;^ffio 

[ 0 0 5 4 ] 

(#E3) HfrfHf±isMiij*feMaxa«. « w s a w/m:^ - ^^ffi r »iiaiftS5o 

aiyi^^^tilU. ^tti$nfc3is/i;?^|iV>TGVF (g r a d i e n t 

vectorflow)Srf^fi8L, 40 

SfrElStWttWxsn, BtrlEft^l^p^«^a.alxs!'J;oTf^^$^^fcGVF(wS<5^^xWffi 

[ 0 0 5 5 ] 

(#IE4) Sfrf2Iii»iti}A;fjxe(:cJ;oXA;^i65SJtW-(tibnfc«*iiI^i-M-r6ff#l:i 

^ux. ^/u7;i-Pv^^fijfflux^w«ifi5*ttffli-5^?tiii^«iaxs^-^;'^, 

tfrfa$l|E|5ttmxS(4. tfrfE^3tIi^«^^taxa!^J:oXffltli$^^^^^(75$^^$I5^iS':S^^xtfrlE 

*asa<o«[Sq5^ttw-r6rtsri|#mt-ref+fsi~3roi,^-fn^--o(cfs«twiii«Ma;^ffi 



[ 0 0 5 6 ] 

(#SE5) *tfE«*iii^feH, *3fe-7-*-«r#-¥ Lfc c D N ASrSA UfciWdai^iM-r SB 50 
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[ 0 0 5 7 ] 
[ 0 0 5 8 1 

[ 0 0 5 9 ] 

(#E8) |Ri-fflfflifcNt5»lia<o*£ffllSiiii«{-M-rsW«fc'J;U'«3tiii«{-Mi-5tS« 

tUBmm^mAtj^mi^ X -ox A :h ^ti tziiLm mm isncm-r mm is X i:^^^m Wic^-r 
m^m^iim^m{^x oxmrn^titcmm^m-r i\nm^mti-rim:h^mi: . 

[ 0 0 6 0 ] 
[l§?^CO^ft*l 

E;±ift?« Ufc J; 5 li, r (^IS?^{^ iixtf , B ffi « S i < , ffl a o Jgi ^ 6<j » JiS 

mmmm-ri) :i tiiX'^ . rtH::J;oT, fl^ffilg^t tfe m Sr @ t!i W ^^off S« R5 T- ;^ 

5 c t ;i5^tB^iiii«K«!ia*jfe, m««iayn^7A, m^9&mmm*^'^hti?> 

t 5 381 * ^Ir # -f- S o 
[ 0 ffi <^ fBi * /j: Ift ] 

[Ell] ::(D|gB^(0*^j|(D?i^^tc*^;i>5iii*fe*!ia:^?*t^*3it5a)}aife$l5tttiiroais*^t^ 

h T- 5 o 

[05] ^ti^mmm(D-m^^^■rw^mmx'»>^o 

[06] 05(75f41fMliI«'73«!!aiisSm*'T^-riftB^0T'fo5„ 

[07] 06(7531 5/ J; ip**fcGVF^PJ«fttfct>W^^-riftW0X-fc$o 
[0 8] ^3feIii««-M*^-rtftBj|aT-S> 5o 

[0 9] ^3tlii««fc5{4e«7K¥;^r6]«»S5>*4S^-rife?^0-efc5, 
[0 1 0] 0 9i:I^C»WI-*iJt5»S5>*3:*-rtftW0-r-feS, 

[01 1] 09tiRii:»0frojifa5j-*sr^-raftM0T?fc5, 

[0 12] 0 8ro«3feBii<ifero«i!ai!$*S:^-riftM0T-fc5, 
[0 13] »!iSoTl/>5;»*5J-il-r5*!!(ai«:^-t-tfeM0t?*)5, 

[014] 0 5. 0 8 roW^fe J; t) «illia«75*t«ttWSr*3i ^j:o fcife*S:^-t-tftM0-Cifo 5o 

[01 5] mt/^nn^iAian^m (mm^m sr^-rifiW0t?*>5o 

[016] iSijw#BiiS(^llW«iWro«ia (ttfflfifc^b) *^-t-ift(«0-efc5o 

[01 7] SU WiifflSawlfeWtttiifO^iai (ttttifi!c5b) *^^-t-fftM0T-fe 5, 
[ ^ tft ] 

3 0 0 M^^gP 

3 0 1 m^^^A:h^ 

3 0 2 ^iL^mm^mmn 
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3 0 3 ^^miKLi&mn 

3 0 4 m^^ta^mm 

3 10 EtSSB 

3 1 1 m^mmBm^ 

3 12 y i?fl|«Etta5 

3 1 3 ^mmn^mtavtm 

3 1 4 mnmittmrniimu 

3 5 0 tft^mum 

3 5 1 ^ 

4 1 1 ^iffi^iij^ 10 

412 m^<^^ y 

413 GVF field 
4 2 1 

4 2 2 ^ro||«(GVF S n a k e s 0*!J»ilt«) 
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im 9] 







— r 


h- 













HI] 



1 



[010] 

Els tl5H;«Hrt:*ilt«««»Kf«/*t»«ia 



3 12] 





(14) 
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(15) 
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(51) Int. CI. ' F I X— r =» - K (#%) 

G 0 1 N 33/48 G 0 1 N 33/483 C 5 L 0 9 6 

COIN 33/483 G 0 6 T 1/00 2 9 5 

GO 6T 1/00 GO IB 11/24 K 



F^-M0^) 2G059 AA05 BB14 CC16 EE04 EE07 FFOl FF03 MMOl M109 MMIO 
PP04 

5B057 AAIO BA02 CA08 CA12 CB12 DA08 DB02 DB09 DC16 

5L096 AA06 BA06 BA13 DAOl FA06 



